The effect of sequence variations and structure on the cytolytic activity of melittin peptides.
The importance of various amino acid residues in melittin for cytolytic function against mammalian cells was assessed by use of a monoclonal antibody to the C-terminal region, synthesis of peptide analogues and chemical modification of specific residues. A monoclonal anti-melittin antibody directed to the basic C-terminal region inhibited cytolytic activity. Consistent with this, deletion of one of the two Lys Arg sequences at the C terminal end of the peptide reduced cytolysis 8-fold, although significant activity was still present. A similar reduction in activity was also found with a synthetic analogue which had the reverse sequence to melittin. In contrast, when the last 6 residues of the C-terminal region were transferred to the N-terminus, a peptide with markedly reduced activity was obtained. Chemical modification of lysine and arginine residues of melittin indicated that lysine was only minimally important for functional activity compared with arginine which was essential. In particular, our results demonstrate that substitution of serine for lysine 7 has no significant effect on the activity of the peptide and suggest that this residue is important only in maintaining the amphipathic helix of the peptide.